The induction of reversible and irreversible chromosome decondensation by protein synthesis inhibition during meiotic maturation of mouse oocytes.
We investigated the effects of puromycin on mouse oocyte chromosomes during meiotic maturation in vitro. Puromycin treatment for 6 hr at 100 micrograms/ml almost completely, but reversibly, suppressed [35S]methionine incorporation into oocyte protein at all stages of maturation tested. Nevertheless, oocytes treated at the germinal vesicle stage underwent germinal vesicle breakdown (GVBD) and chromosome condensation. These oocytes completed nuclear maturation to metaphase II (MII) if the inhibitor was withdrawn. Prolonged (24-hr) treatment, however, caused the chromosomes to degenerate. The chromosomes of oocytes treated shortly after GVBD for 6 hr remained condensed, but the oocytes failed to form a polar body. However, 24-hr treatment caused the chromosomes to decondense to form an interphase nucleus. Oocytes treated near MI for 6 hr gave off a polar body during the treatment, and their chromosomes decondensed to form a nucleus, which remained as long as the treatment was continued. However, if the puromycin was withdrawn, the chromosomes recondensed to a state morphologically similar to that at MII. Thus, the chromosome decondensation induced by protein synthesis inhibition at MI was reversible. Oocytes treated at MII, several hours after first polar body formation, also underwent chromosome decondensation to form a nucleus. In the continuous presence of puromycin, the chromosomes remained decondensed, but neither DNA synthesis nor mitosis occurred. However, following puromycin withdrawal, these oocytes synthesised DNA and underwent mitosis. Thus, protein synthesis inhibition at MII, by parthenogenetically activating the oocytes, caused irreversible chromosome decondensation. Based on these observations, we discussed the roles of protein synthesis in the regulation of oocyte chromosome behaviour during meiotic maturation.